A Ai im m o of f t th he e s st tu ud dy y: : The treatment for papillary thyroid microcarcinoma (PTMC), which is a tumor measuring less than 1 cm, is still a subject of controversy. The aim of this study is to retrospectively evaluate the patients diagnosed with PTMC in terms of their clinical and histopathological features. M Ma at te er ri ia al l a an nd d m me et th ho od ds s: : A total of 153 consecutive patients with PTMC were treated, and their clinical and histopathological characteristics were reviewed. The tumor diameter was observed to range from 1.0 mm to 10 mm (mean of 5.8 mm). Histologically, 138 (90.2%) cases of classical papillary carcinoma and 15 (9.8%) cases of the follicular variant were noted. Multicentric tumors were found in 37 (24.2%) patients, of whom 12 (7.8%) had more than one PTMC on the same side and 25 (16.3%) displayed bilateral PTMC. R Re es su ul lt ts s: : The proportions of capsular invasion and lymph node metastasis were 11.8% (18/153) and 48.1% (39/81), respectively. One patient showed distant metastasis during follow-up and died fifteen months after the operation. PTMC showed a high incidence of multifocality and lymph node metastasis in the level VI central compartment. The optimal surgical strategy for PTMC was total thyroidectomy and central compartment node dissection. C Co on nc cl lu us si io on ns s: : Frozen tissue sections should be made for the prompt diagnosis of PTMC in all the thyroid nodules, except when the malignant diagnosis was already confirmed by cytology. K Ke ey y w wo or rd ds s: : papillary thyroid microcarcinoma (PTMC), frozen section (FS), treatment.
Introduction
Papillary thyroid microcarcinoma (PTMC) is a specific subgroup of papillary thyroid carcinoma, which according to the World Health Organization measures 10 mm or less. The incidence of thyroid cancers, particularly of PTMC, has been sharply increasing in Western countries for several years [1] . The relative rate of PTMC has increased in patients with differentiated thyroid carcinoma mainly because of (1) the improvements in the diagnostic instruments [high-resolution ultrasonography, fine-needle aspiration cytology (FNA cytology), computed tomography (CT) scan, magnetic resonance imaging (MRI) and their frequent use, as well as [2] the accurate pathological examination of thin slices of specimens.
A large proportion of these tumors were found incidentally during the treatment of benign thyroid diseases, and most cases followed an indolent course with an excellent prognosis [2] . However, more aggressive behavior with regional and distant metastasis did occur [3] . Different therapeutic approaches to PTMC are available, and these vary from the radical total thyroidectomy followed by 131 I ablation to the more conservative lobectomy with or without isthmectomy. Close observation with non-surgical follow-up has also been introduced. However, debates have centered on the optimal therapy offered to PTMC patients [3] [4] [5] [6] .
The therapeutic strategy of choice should be closely associated with the clinical and pathological features of PTMC. The present study will retrospectively summarize the clinical and histopathological characteristics of 153 PTMC patients and will attempt to derive from the analysis a rationale for the appropriate diagnostic and therapeutic interventions.
Material and methods
Between June 2003 and December 2008, 153 patients with PTMC were operated on consecutively at the Breast and Thyroid Surgical Department of the Union Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, China. This study was conducted in accordance with the Declaration of Helsinki. This study was conducted with approval from the Ethics Committee of Tongji Medical College. Written informed consent was obtained from all participants.
These patients were a subset of a series of 1087 different thyroid cancer patients treated in this surgical center during the said time period. Of the 153 patients, 136 were females (88.9%) and 17 were males (11.1%), with a female to male ratio of 8:1. The mean age at the time of operation was 45.9 years (range, 19-80 years); 71 patients (46.4%) were < 45 years of age, and 82 patients (53.6%) were ≥ 45 years of age. The prominent nodule of multinodular goiter or the solitary nodule was sampled through FNA biopsy in 57 (37.3%) of the patients during pre-operation. The cytological findings of the FNA were classified as follows: (1) benign (40, 70.2%); (2) suspicious (6, 10.5%); and (3) malignant (11, 19 .3%). Out of the 11 confirmed malignant cases, the five with clinically palpable laterocervical masses were sampled through FNA in the laterocervical node and were diagnosed with nodal metastases. A total of 142 patients underwent frozen-section (FS) biopsy. FS biopsy results showed malignant disease in 129 patients (90.8%), and were deferred in 13 patients (9.2%) diagnosed through post-operative pathology examination. A total of 19 patients (12.4%) had thyroid dysfunction, 7 and 12 of whom had hyperthyroidism and hypothyroidism, respectively. All patients with PTMC in our department were treated with total thyroidectomy, including 12 patients for reoperation. Central and laterocervical compartment cervical lymph node dissection were deployed in 81 and 35 cases, respectively. The mean follow-up after the first treatment was at 20 months (range, 6-66 months). The follow-up consisted of a clinical examination, measurement of the serum thyroglobulin and anti-thyroglobulin levels, and neck highresolution ultrasonography. Whole-body scans were taken five to six days after 131 I radiotherapy, or whenever appropriate. A total of 45 patients were followed up with 131 I treatment because of multifocality, extrathyroidal invasion, and nodal metastases. One patient received internal and external irradiation for the extensive invasion of local lymph nodes. All patients received TSH-suppressive doses of L-thyroxine during the subsequent follow-up.
Results
The mean primary tumor size was 5.8 mm (range, 1.0-10 mm). In 116 patients (75.8%), a single focus of PTMC was found, whereas 37 (24.2%) patients had multifocal PTMC, 12 (7.8%) of whom had multiple tumor foci in one thyroid lobe only, and 25 (16.3%) had foci in both lobes. The pathological examination of the PTMC identified the papillary histotype in 138 patients (90.2%) and the follicular variant in 15 patients (9.8%). In 6 patients (3.9%), a peritumoral sclerotic capsule was observed. Thirteen cases (9.2%) that underwent intraoperative FS, 8 of which were papillary cases and 5 were of follicular variant histotype, failed to be diagnosed and confirmed by postoperative paraffin sections. Extracapsular thyroid invasion was found in 18 patients (11.8%). Among the 81 patients associated with central compartment cervical lymph node dissection, lymph node metastases were found in 39 cases (48.1%). A total of 35 patients with lymph node metastases were diagnosed or suspected pre-operatively through nodal cytology or ultrasonography. Modified radical neck dissection was deployed, including the laterocervical compartment of the neck; ten positive cases were identified (28.6%). Table 1 shows the clinical, diagnostic, therapeutic, and histopathological characteristics of the patient population. Twelve patients were reoperated on within six months after postoperative malignant pathology examinations that raised uncertainties about the remaining thyroid tissue; only two patients were found to have residual micropapillary cancer tissue. During the subsequent followup, one 74-year-old patient was found to have lung metastasis five months after total thyroidectomy and palliative lymph node dissection for extensive lymph node invasion. Although the operation was followed by 131 I radiotherapy once and by external irradiation twice, the said patient died of lung metastasis fifteen months after the operation. Meanwhile, none of the other patients showed any signs of recurrence or metastasis.
Co-existing multinodular goiter was found in 91 patients (59.5%), Hashimoto's disease in 29 patients (19.0%), follicular or Hürthle cell adenoma in 5 patients (3.3%), and Graves' disease in 2 patients (1.3%).
After surgery, 52 cases of transient hypocalcemia and 2 cases of transient larynx nerve palsy were observed, but no cases of permanent larynx nerve palsy or hypoparathyroidism were noted.
Discussion
PTMC has been defined to have foci measuring up to a maximum of 10 mm in diameter, and accounts for up to 30% of all papillary thyroid cancers [4, 7] . Although various therapeutic approaches to PTMC are applied in clinical practice, the optimal therapeutic strategy for PTMC remains controversial.
Most surgeons prefer to confirm all diagnoses of neoplasia using FNA biopsy or intraoperative FS examination, and to guide the extent of the thyroidectomy. The most cost-effective test for evaluating thyroid masses is the FNA biopsy, the accuracy of which exceeds 80% in most series [8] . However, occult carcinomas are difficult to diagnose using FAN, and some recommend the use of ultrasound-guided FNA biopsy [9] . For the series in the present study, the sensitivities of FNA and intraoperative FS in thyroid cancer patients were 19.3% (11/57) and 90.8% (129/142), respectively. Some researchers have opined that ultrasound-guided FNA biopsy could improve the diagnosis of PTMC [9, 10] . However, controversies concerning the role of FS have been a matter of debate [11] , with the differing views resulting from the various experiences during sampling. An accurate pathological examination of very thin slices of specimens is very important. More attention should be given to foci with the following characteristics: very hard isolated nodes, grayish-white incisal surfaces with pyknosis of the parenchyma, radial scarlike tissue, tiny psammoma bodies, and signs of capsular cells gathering together. The FS diagnosis was deferred for 13 cases (8 cases of papillary histotype, 3 cases of the follicular variant, and 2 cases of follicular carcinoma), which were difficult to diagnose through FNA and FS [12] . Despite the limitations, the results of this study rejected the idea that FS is no longer useful for diagnosing PTMC. We recommend the use of routine FS biopsy in the operative assessment of thyroid nodules. Omitting FS should only be suggested for cases when FNA can reveal PTMC malignancy. At present, PTMC has two categories. First, in the low-risk group of PTMC, the tumors behave more like benign lesions that are slow-growing and have no clinical symptoms. Without any lymph node metastasis and blood vessel invasion, these microcarcinomas are always detected incidentally in surgical specimens of benign thyroid diseases and have a favorable prognosis. This group should be monitored and observed periodically, but does not need to be actively treated until the tumors display more aggressive characteristics. Ito et al. [4] reported that in 70% of 162 microcarcinoma patients under observation, the tumor size decreased or did not change at each follow-up. A recent observation trial [13] showed that only 6.7% of low-risk PTMC definitely became enlarged during the five years of follow-up. These results and the high incidence of PTMC detected in autopsy studies [2] indicated that observation was an attractive alternative to surgery for this group. Meanwhile, the second group of high-risk PTMC is recognized through the histological changes in tumor regression, such as tall-celled diffuse sclerosing variants, or multicentric foci and their follicular variants. This group exhibits unfavorable outcomes associated with clinically evident nodal metastasis, extrathyroidal invasion, and/or distant metastasis. This group is most likely to recur and exhibit worse prognosis compared with the lowrisk group. Total thyroidectomy and careful therapeutic neck dissection followed by 131I ablation therapy are required [14] [15] [16] [17] . Classifying patients with PTMC into high-risk and lowrisk groups is important when determining the treatment method. Although Ardito [16] has reported that aggressive behavior of PTMC strongly correlated with some histopathological features (extrathyroid invasion, solid pattern, tumor multifocality, and absence of a capsule), the lack of strong evidence to anticipate the course and long-term outcome for PTMC patients, particularly in predictive parameters, remains contentious [16, 17] . Given the high incidence of bilateral tumors in PTMC [17] [18] [19] , total thyroidectomy is often the judicious choice [20, 21] . By contrast, Dietlein et al. [22] reported that subtotal thyroidectomy combined with radioiodine ablation was enough for incidental multifocal PTMC.
Routine therapeutic lymph node dissection at the time of thyroidectomy is warranted in patients with papillary microcarcinoma having palpable lymph nodes at presentation. However, the effect of prophylactic lymph node dissection on patients without palpable lymphadenopathy has been disputed [23] . Cappelli et al. [24] found that the prevalence of nodal involvement that develops during the follow-up period was significantly higher in PTMC than in papillary thyroid cancer. Simpson et al. [25] reported two cases of PTMC that both measured less than 1.5 mm with regional lymph node metastasis and with histological features of regression. In our series, the smallest primary tumor with regional lymph node metastasis was 2 mm, and the percentage of central compartment lymph node metastasis was 48.1% (39/81). Some researchers reported that the central compartment lymph node metastasis of PTMC is very high, and routine central neck dissection is recommended [26, 27] . Lymph node metastasis also has a significant association with capsule invasion, extracapsular invasion, palpable lymphadenopathy, and tumor size [19, 28] . Pakdaman et al. [29] proposed that PTMCs that were larger than or equal to 4 mm had an increased risk of extrathyroidal spreading. From our analysis, we recommend prophylactic central compartment dissection at the time of thyroidectomy. This recommendation is in line with a previous report [26, 27] , despite the fact that some researchers reported that the presence of central node metastasis is unrelated to the disease-free survival rate of PTMC patients [30] .
Routine prophylactic laterocervical lymph node dissection was previously thought to be excessive treatment. However, PTMC can metastasize into cervical nodes, as seen from our clinical data, wherein 3.3% (5/153) of the patients had primary symptoms of the disease in the form of clinically palpable laterocervical masses. Chung et al. [31] found that "skip metastasis," which is defined as lateral lymph node metastasis without central lymph node metastasis, also occurred in 7.7% of patients with PTMC. Therefore, we recommend a modified neck dissection if palpable lymph node metastases are present in the jugulo-carotid chain. Otherwise, preoperative ultrasonography or computed tomography should be used when lateral node metastasis is suspected.
In conclusion, our study demonstrated that PTMC has a significant rate of bilateral tumors and lymph node metastases. Routine FS biopsy during operation increased the chances of finding PTMC. Omitting FS is suggested only in cases where FNA can reveal malignancy. Performing total thyroidectomy and central compartment dissection at the time of diagnosis and avoiding the need for an additional surgical procedure are preferable. Laterocervical compartment dissection should be performed when lateral lymph node metastasis is confirmed or suspected.
